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WHAT IS CLAIMED: 



A fle xibleiprinted Ci r cuit boaid comprising. 

a) a rnVin body region orientated in a first direction having at least one electrical 
or optoelectronic device, 

5 b) a plurality of electrical contact pads integrated into the main body region, 

where the eVctfrical contact pads are capable of connecting the flexible printed 
circuit boaro-taan external environment; 

c) a buckle region extending from one end of the main body region; and 

d) a head region extending from one end of the buckle region, and where the head 
10 region is orientated so tn^t it is at an angle relative to the direction of the main 

body region. 



2. An apparatus as in claim 1, wherein the external environment is a second circuit board. 

3. An apparatus as in claim 1, wherein at least one optoelectronic device comprises a 
photodetector. 



15 4. An apparatus as in claim 1, wherein at least one optoelectronic device comprises a 



vertical cavity surface emitting laser. 

5. An apparatus as in claim 4, wherein the vertical cavity surface emitting laser comprises 
Q an oxide vertical cavity surface emitting laser. 

6. An apparatus as in claim 1, further comprising at least one optoelectronic device 
20 adapted to the head region. 

7. An apparatus as in claim 6, wherein at least one optoelectronic device comprises a 
photodetector. 

8. An apparatus as in claim 6, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

25 9. An apparatus as in claim 8, wherein the vertical cavity surface emitting laser comprises 
an oxide vertical cavity surface emitting laser. 

10. An apparatus as in claim 1, wherein the electrical contact pads are adapted to a first 
surface or a second surface of the main body region. 



-41- 

4a 



An apparatus as in claim 1 , wherein the electrical contact pads are ball grid arrays. 
An apparatus as in claim 1, wherein the electrical contact pads are solder balls. 
An apparatus as in claim 1 , wherein the electrical contact pads are land-grid arrays. 



"""3 An apparatus in claim 1, further comprising a spacer that is adapted to the head 
region of the flexrale printed circuit board, wherein the spacer is capable of acting as a 
mounting surface fot at least one optoelect roni c d e v i c e. — ■ . 



An apparatus as in claim 1, further comprising an optical power control system 
adapted to the head region of the flexible printed circuit board. 

An apparatus as in claim 1, further comprising a driver or amplifier chip adapted to the 
head region or main body region of the flexible printed circuit board. 

An apparatus as in claim 1, further comprising a plurality of conducting lines that are 
adapted to the head region, the buckle region and the main body region. 

"™ A flexiblevpi inied cii'cuifboard comprising: 



a) a main body region orientated in a first direction having at least one electrical 
or optoelectronic device; 

b) a buckle \egion extending from one end of the main body region; 

c) a head region extending from one end of the buckle region, and where the head 
region is orieWted so that it is at an angle relative to the direction of the main 
body region; ar 

d) a heat spreadeo adapted along at least a portion of a surface of the head region 
of the flexible nrintefed circuit board. 

An apparatus as in claim 1 8^ wherein at least one optoelectronic device comprises a 
photodetector. 

An apparatus as in claim 18, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser 

An apparatus as in claim 20, whe\yein the vertical cavity surface emitting laser 
comprises an oxide vertical cavity surfacte emitting laser. 
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22. An apparatus as in claim 18, further comprising at least one optoelectronic device 
adapteato the head region. 

23. An apparatus as in claim 22, wherein at least one optoelectronic device comprises a 
photodet&ctor. 

24. An apparatus as in claim 22, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

25. An apparatus as in claim 24, wherein the vertical cavity surface emitting laser 
comprises an Wide vertical cavity surface emitting laser. 

26. An apparatus as in claim 1 8, wherein the head region is orientated in such a manner so 
that it is substantially perpendicular to the direction of the main body region. 

27. An apparatus as in claim 18, further comprising at least one opening in the head region, 
the opening capabre of providing thermal access to the heat spreader. 

28. An apparatus as infetf, wherein the opening comprises a thermal via, the thermal via 
capable of transmitfirig\|ieat from the flexible printed circuit board to the heat spreader. 

29. An apparatus as in^lft, wherein the opening comprises a heat pipe, the heat pipe 
* capable of transmitting fteat from the flexible printed circuit board to the heat spreader. 

a J s \ 

30. An apparatus as in claim \8, wherein the heat spreader provides mechanical rigidity or 
stiffness to the head 

31. An apparatus as in claim 18\ further comprising wire leads adapted to the main body 
region. 

32. An apparatus as in claim 18, flkther comprising electrical contact pads integrated into 
the main body region, wherein the electrical contact pads capable of connecting the 
flexible printed circuit board to amexternal environment. 

33. An apparatus as in claim 32, whefein the external environment comprises a circuit 
25 board. 
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34. An apparatus as in claim 32, wherein the electrical contact pads are adapted to a first 
surface or a second surface of the main body region. 



35. An apparatus as in claim 32, wherein the eltectrical contact pads are ball grid arrays. 
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36. 
37. 
38. 



39. 



40. 



41. 



42. 



20 43. 



44. 



45. 



46. 



An apparatus as in claim 32, wherein the electrical contact pads are solder balls. 
An apparatus as in claim 32, wherein the electrical contact pads are land-grid arrays. 
A flexible minted circuit board comprising: 

a) a mmn body region orientated in a first direction having at least one electrical 
or optpelectronic component; 

b) a buckfe region extending from one end of the main body region; and 

c) a head region extending from one end of the buckle region, and where the head 
region is orientated so that it is at an angle relative to the direction of the main 
body region; 

d) an electrical plane adapted along at least a portion of a surface of the head 
region of thaflexible printed circuit board. 

An apparatus as in c\aim 38, wherein the electrical plane is also an electrical contact 
and ground plane. 

An apparatus as in qlayn \8, wherein at least one optoelectronic device comprises a 
photodetector. 

An apparatus as in claim\38, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

An apparatus as in claim \41, wherein the vertical cavity surface emitting laser 
comprises an oxide vertical canity surface emitting laser. 

An apparatus as in claim 38,>further comprising at least one optoelectronic device 
adapted to the head region. 

An apparatus as in claim 43, wherein at least one optoelectronic device comprises a 
photodetector. 

An apparatus as in claim 43, wherei\ at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

An apparatus as in claim 45, whereifi the vertical cavity surface emitting laser 
comprises an oxide vertical cavity surface Emitting laser. 
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An apparatus as in claim 38, wherein the head region is orientated in such a manner so 
that it us substantially perpendicular to the direction of the main body region. 

An apparatus as in claim 38, wherein the electrical plane is capable of functioning as an 
electrical contact path to at least one electrical or optoelectronic component on the 
head region. 

An apparatus as in claim 38, wherein the electrical plane is capable of limiting 
electromagnetic interference to at least one electrical or optoelectronic component on 
the head region. 

An apparatus as in claim 38, wherein the electrical plane provides mechanical rigidity 
or stiffness totthe head region. 

An apparatus/as\n claim 38, further comprising wire leads adapted to the main body 
region. I \ / \ 

An apparatus as iia claim 38, further comprising electrical contact pads integrated into 
the main body region, wherein the electrical contact pads are capable of connecting the 
flexible printed circuit board to an external environment. 

An apparatus as in claim 52, wherein the external environment comprises a circuit 
board. \ 

An apparatus as in claim\52, wherein the electrical contact pads are adapted to a first 
surface or a second surface, of the main body region. 

An apparatus as in claim 52,Vvherein the electrical contact pads are ball grid arrays. 
An apparatus as in claim 52, wherein the electrical contact pads are solder balls. 
An apparatus as in claim 52, wherein the electrical contact pads are land-grid arrays. 
A flexible printed circuit board comprising: 

a) a main\body region orientated in a first direction having at least one electrical 
or optoel^ctr/6njc component; 

a buckle re^rye^tencjmg from one end of the main body region; 

a head region extending from one end of the buckle region, and where the head 
region is orientate\so that it is at an angle relative to the direction of the main 
body region; and 



b) 
c) 
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d) a heighr adjuster adapted along at least a portion of a surface of the head region 
of the rtS^hle^rinted circuit board. 

59. An apparatus as in claim 58, wherein at least one optoelectronic device comprises a 
photodeVector. 

60. An apparatukas in claim 58, wherein at least one optoelectronic device comprises a 
vertical cavr^y surface emitting laser. 

61. An apparatuses in claim 60, wherein the vertical cavity surface emitting laser 
comprises an oxiae vertical cavity surface emitting laser. 



An apparatus as in claim'^^further comprising at least one optoelectronic device 
10 adapted to the head region. 

An apparatus as in claim ^f'fwherein at least one optoelectronic device comprises a 
l3 photodetector. 

^ is 

6#. An apparatus as in claim §Z, wherein at least one optoelectronic device comprises a 
Fis vertical cavity surface emitting laser. 

& lbs 2? 

1|& 66. An apparatus as in claim £4, wherein the vertical cavity surface emitting laser 
r.„ comprises an oxide vertical cavity surface emitting laser. 

S <2 

fii An apparatus as in claim $8, wherein the head region is orientated in such a manner so 

that it is substantially perpendicular to the direction of the main body region. 

Si *pj *V 

-~ tyf. An apparatus as in claim ^8, wherein the height adjuster is capable of changing the 
20 height of at least one electrical or optoelectronic component on the head region. 

6cT An apparatus as in claim further comprising wire leads adapted to the main body 




region. 

An apparatus as in claim Jj^friirther comprising electrical contact pads integrated into 
the main body region, wherein the electrical contact pads are capable of connecting the 
25 flexible printed circuit board t£ an external environment. 

*y 

IQf. An apparatus as in claim v09, wherein the external environment comprises a circuit 
board. /> 

T\ . An apparatus as in claim 69, wherein the electrical contact pads are adapted to a first 
surface or a second surface of the main body region. 
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An apparatus as in claim 60; wherein the electrical contact pads are ball grid arrays. 




An apparatus as in claim jp\ wherein the electrical contact pads are solder balls. 
An apparatus as in claim £9, wherein the electrical contact pads are land-grid arrays. 

: printed Circuit board comprising: 
a) a rrWn body region orientated in a first direction having at least one electrical 



b) 
c) 



d) 

e) 



or op\pelectronic component; 

a buckleVegion extending from one end of the main body region; 

a head region extending from one end of the buckle region, and where the head 
region is one^at^d so that it is at an angle relative to the direction of the main 
body regk 

a heat spreader adapted along at least a portion of a surface of the head region 
of the flexible printed circuit board; and 

a window in the head regib^n of the flexible printed circuit board, the window 
capable of providing access to\he heat spreader. 

An apparatus as in claim 75, wherein at least one optoelectronic device comprises a 
photode\ector. 

An appafra\u^as in claim 75, wherein at least one optoelectronic device comprises a 
vertical <Javi& sbrface emitting laser. 

An apparatuses in claim 77, wherein the vertical cavity surface emitting laser 
comprises an oxiCte vertical cavity surface emitting laser. 

An apparatus as in clainry^ further comprising at least one optoelectronic device 
adapted to the heat spreader in such a manner that at least one optoelectronic device is 
accessible through the window in the flexible printed circuit board. 

An apparatus as in claim^S( wherein at least one optoelectronic device comprises a 
photodetector. 

An apparatus as in claim 79, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 
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An apparatus as in claim 8>f wherein the vertical cavity surface emitting laser 
comprises an oxide vertical^cavity surface emitting laser. 

An apparatus as in claim p4>^ wherein the heat spreader provides mechanical rigidity or 
stiffness to the head region of the flexible printed circuit board. 

-Ay *> [ 

5 J 8p An apparatus as in claim wherein the head region is orientated in such a manner so 
that it is substantially perpendicular to the direction of the main body region. 

85. An apparatus aj^jn claim 75, further comprising an optical power control system 
adapted to the heajr^igion of the flexible printed circuit -board . — 

*Q An apparatus as in claim Jtf, further comprising a driver or amplifier chip adapted to 

10 the head region or main body region of the flexible printed circuit board. 

^ pi. An apparatus as in claim po, further comprising a plurality of conducting lines that are 
iu adapted to the head region, the buckle region and the main body region. 

An apparatus as in claim ?5 y further comprising wire leads adapted to the main body 



fi S 



ru 
ru 



region. 

» A\ ^\ 

\h yf. An apparatus as in claim J6, further comprising electrical contact pads integrated into 
the main body region, wherein the electrical contact pads capable of connecting the 
if c flexible printed circuit board to an external environment. 

9p. An apparatus as in claim^S^ wherein the external environment comprises a circuit 
board. 

v& % 

20 yl. An apparatus as in claim ^9, wherein the electrical contact pads are adapted to a first 
. surface or a second surface of the main body region. 

,92. An apparatus as in claim S#, a 

An apparatus as in claim £$£f i 

An apparatus as in claim wherein the electrical contact pads are land-grid arrays. 



wherein the electrical contact pads are ball grid arrays, 
wherein the electrical contact pads are solder balls. 



25 95. A flexible printed circuit board comprising: 

a) a main bodJ\region orientated in a first direction having at least one electrical 
or optoele^onKf component, 

b) a buckle region exteWling from one end of the main body region; 
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c) a heaM region extending from one end of the buckle region, and where the head 
region\s orientated so that it is at an angle relative to the direction of the main 
body n 

d) a height adjusrc^rJidapted along at least a portion of a surface of the head region 
of the flexible ot^W circuit board; and 



e) a window in the head regjpn of the flexible printed circuit board, the window 
capable of providing access to^he height adjuster. 

96. An apparatus as in claim 95, wherein at least one optoelectronic device comprises a 
photoaetector. 

10 97. An apdafeKis as in claim 95, wherein at least one optoelectronic device comprises a 
vertical^ cavqfty^urface emitting laser. 

•o a- 

v3 98. An apparatu\ as in claim 97, wherein the vertical cavity surface emitting laser 



comprises an ox^Ie vertical cavity surface emitting laser-, 



^tf. An apparatus as in claim further comprising at least one optoelectronic device 
I J adapted to the height adjuster in such a manner that at least one optoelectronic device 

I is accessible through the window in the flexible printed circuit board. 

^ lp0. An apparatus as in claim ^9, wherein at least one optoelectronic device comprises a 
f* 1 photodetector. 

1 

An apparatus as in claim ^9, wherein at least one optoelectronic device comprises a 
20 vertical cavity surface emitting laser. 

An apparatus as in claim , wherein the vertical cavity surface emitting laser 
comprises an oxide vertical cavity surface emitting laser. 



Q 



105. An apparatus as in claim y%[ 



wherein the height adjuster provides mechanical rigidity 
or stiffness to the head region of the flexible printed circuit board. 

25 K)4. An apparatus as in claim y5, wherein the head region is orientated in such a manner so 
i that it is substantially perpendicular to the direction of the main body region. 

lp5. An apparatus as in claim $6, further comprising an optical power control system 
adapted to the head region of the flexible printed circuit board. 
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\$6. An apparatus as in clairnjiS; further comprising a driver or amplifier chip adapted to 
the head region or main body region of the flexible printed circuit board. 

XfW' An apparatus as in claim further comprising a plurality of conducting lines that are 
adapted to the head region, the buckle region and the main body region. 

Im. An apparatus as in claim^5^ further comprising wire leads adapted to the main body 
region. 

<t ^ 

\J&9. An apparatus as in claim further comprising electrical contact pads integrated into 
the main body region, wherein the electrical contact pads capable of connecting the 
flexible printed circuit board to an external environment. 

0, 



lO. An apparatus as in claim tp^f wherein the external environment comprises a second 
circuit board. 

^ 4 

JJ/K An apparatus as in claim 109, wherein the electrical contact pads are adapted to a first 
surface or a second surface of the main body region. 

l>2. An apparatus as in claim 1^9, wherein the electrical contact pads are ball grid arrays. 

1X3. An apparatus as in claim TJ>9, wherein the electrical contact pads are solder balls. 

(A c»/ 

J^r4. An apparatus as in claim Tp9, wherein the electrical contact pads are land-grid arrays. 



15. f\ N/^ il m il m i m il h onrri mmpri ninci 



a mana body region orientated in a first direction having at least one electrical 
or optoelectronic component; 

a buckle region extending from one end of the main body region; 

a head region amending from one end of the buckle region, and where the head 
region is orien^t^d^o that it is at an angle relative to the direction of the main 
body region; 

an electrical plane adapted along at least a portion of a surface of the head 
region of the flexible printed circuit board; and 

a window in the head regiorrof the flexible printed circuit board, the window 
capable of providing access to tnte electrical plane. 
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116. AA apparatus as in claim 1 i>, wherein at least one optoelectronic device comprises a 
phfotodetector. 

117. An apparatus as in claim 115, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

5 118. An apparatus as in claim 117, wherein the vertical cavity surface emitting laser 
comprises an oxide vertical cavity surface emitting laser. 

119. An apparatus as in claim 115, further comprising at least one optoelectronic device 
adapted tb the electrical plane in such a manner that at least one optoelectronic device 
is accessible through the window in the flexible printed circuit board. 

10 120. An apparatus as in claim 119, wherein at least one optoelectronic device comprises a 
photodeteclor. 

121. An apparatus as in claim 119, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 

fy 122. An apparatuses in claim 121, wherein the vertical cavity surface emitting laser 
comprises anyoxpde vertical cavity surface emitting laser. 

123. An apparatuV-4\ in claim 115, wherein the electrical plane further comprises an 
electrical contact \nd ground plane. 

124. An apparatus as \n claim 115, wherein the electrical plane capable of limiting 
electromagnetic inteljference to at least one electrical or optoelectronic component on 
the head region. 

125. An apparatus as in claim 115, wherein the electrical plane capable of acting as an 
electrical contact path to at least one electrical or optoelectronic component on the 
head region of the mounting surface or to the external environment. 

126. An apparatus as in claim 1 V6, wherein the electrical plane provides mechanical rigidity 
25 or stiffness to the head regioft of the mounting surface. 

127. An apparatus as in claim 115,\vherein the head region is orientated in such a manner 
so that it is substantially perpendicular to the direction of the main body region. 

128. An apparatus as in claim 115, further comprising an optical power control system 
adapted to the head region of the flexible printed circuit board. 
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129. An apparatus as in claim 115, further comprising a driver or amplifier chip adapted to 
the head negion or main body region of the flexible printed circuit board. 

130. An apparakis as in claim 115, further comprising a plurality of conducting lines that are 
adapted to flhe head region, the buckle region and the main body region. 

131. An apparatu\ as in claim 115, further comprising wire leads adapted to the main body 
region. 

132. An apparatu/asp claim 115, further comprising electrical contact pads integrated into 
the main boav Befeion, wherein the electrical contact pads capable of connecting the 
flexible printe^ckcuit board to an external environment. 

An apparatus as i\i claim 132, wherein the external environment comprises a circuit 
board. 

An apparatus as in claim 132, wherein the electrical contact pads are adapted to a first 
surface or a second surface of the main body region. 

An apparatus as in claim 132, wherein the electrical contact pads are ball grid arrays. 
An apparatus as in claimM32, wherein the electrical contact pads are solder balls. 
An apparatus as in claim 1j£, wherein the electrical contact pads are land-grid arrays. 
A flexibleVprinted circuit board comprising: 

a) a substantially rectangular main body region with two short sides and two long 
sides, \he main body region having at least one electrical or optoelectronic 
device adapted thereto; 

a buckle reV&n extending from one of the short sides of the main body region; 

a head refekfc e N xtertmng from the buckle region in a planar orientation 
substantially perpendicular to the main body region; and 

d) a head region ftaving at least one optoelectronic device thereon, the 
optoelectronic devicfe situated substantially along a longitudinal axis of the 
flexible printed circuit aoard. 



133. 

134. 

135. 
136. 
137. 
138. 




An apparatus as in claim wherein at least one optoelectronic device comprises a 
photodetector. 
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1?K). An apparatus as in claim ^3-8, wherein at least one optoelectronic device comprises a 
vertical cavity surface emitting laser. 




1. An apparatus as in claim wherein the vertical cavity surface emitting laser 

comprises an oxide vertical cavity surface emitting laser. 



~5 142. An apparatus as in claim 119, further comprising at least one electrical or 
optoelectrical device adapted to a surface of the main body region. 

143. An apparatus as in claim 142, wherein at least one optoelectronic device comprises a 
photodetector. 

144. An apparalDlR as in claim 142, wherein at least one optoelectronic device comprises a 
10 vertical civuwVirface emitting laser. 

145. An apparatus\as in claim 144, wherein the vertical cavity surface emitting laser 
comprises an ox\de vertical cavity surface emitting laser. 

146. An apparatus as lW claim 138, further comprising a spacer that is adapted the head 
fH region of the flexible^ printed circuit board, wherein the spacer capable of functioning 
Jfj> as a mounting surface f o r tW ■ ftntnpWtrnnir . Hnvir.rvi 



A* 1 apparatus as in claim J>8C further comprising an optical power control system 



m 

-? s ' > adapted to the flexible printed circuit board. 

m 148. An apparatus as in claim J>8, further comprising a driver or amplifier chip adapted to 



the head region or the main body region of the flexible printed circuit board 



T 6 bt 

An apparatus as in claim l^s further comprising a plurality of conducting lines that are 
. adapted to the head region, the buckle region and the main body region. 

An apparatus as in claim further comprising wire leads adapted to the main body 



region. 



-53- 

^0 



